Nrf2 and DJ1 are consistently upregulated in inflammatory multiple sclerosis lesions.
Oxidative stress plays a major role in multiple sclerosis (MS), a chronic inflammatory central nervous system (CNS) disease. Invading leukocytes contribute to cell damage and demyelination by producing excessive amounts of cytotoxic mediators, including reactive oxygen species (ROS). To counteract the damaging effects of ROS the CNS is endowed with a repertoire of endogenous antioxidant enzymes, which are regulated by the transcription factor NF-E2-related factor 2 (Nrf2). Upon exposure to ROS, Nrf2 translocates to the nucleus allowing transcriptional activation of various antioxidant enzymes. DJ1 is a protein that is involved in the stabilization of Nrf2 and hence acts as a positive regulator of Nrf2-driven antioxidant protection. Here, we investigate the (sub)cellular localization of Nrf2 and DJ1 in various MS lesion stages and show that Nrf2 is strikingly upregulated in active MS lesions, in both the nucleus and the cytoplasm of infiltrating macrophages and to a lesser extent in reactive astrocytes. Simultaneously, DJ1 protein expression is predominantly increased in astrocytes in both active and chronic inactive MS lesions compared to control brain tissue and normal-appearing white matter. Together, our findings suggest that persistent Nrf2-mediated transcription occurs in active MS lesions, but that this endogenous response is insufficient to prevent ROS-induced cellular damage, which is abundant in inflammatory MS lesions.